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(54) YCTPOftCTBO JJJW HAHECEHMH CMA3KM HA BHYTPEHHJOIO nOBEPXHOCTb 
IlPOAOnbHO-rOGPMPOBAHHOM TPYBH 

(57) Abstract 

CymBOCTb H3o6peTeHHH: lqtok cHa6meu HaoopoM anaxrrKWbix KOHTaxTnpyiomnx no nepHMeTpy c 
BHyTpeHHeft nosepxHocThio Tpy6w uanxeT. Mexmy MajtaeraMH pacnonoxeH ckca30^mfc»rfi cocraa. MairjKeTBi 
hmciot HjjeirniHHyio ccMCHMK) npoAQJiMo-ro<J>piTpoBaHHoft Tpy6bi npoxJuumpoBaHHyio no ee Bna^miaM h 
BbicrynaM noeepxHocrb. Ha BbrcTynax Man»eTbi cHa6weHbi pe6paxm JKecTKOCTH. >KecTKocTb MaHxeT na 
3TMX y^acTKax paBHa strut 6onbnic kcctrocth MaHmex Ha yHacrxax Bna^HH. 2 wi. 



Description [Onucannc H3o6pexenH5i] : 



W3o6pereime oxhocmxch k cxpoMxenbcxBy, b wacrnocxM k 3an^Tc Mexa/uia Tpy6 or B03^e6cxen« 
arpeccHBHbix cpe^, a mmchho k ycTpoilCTBaM a^h HaHeceHMH noRpbixwn Ha BHyTpeHMoio noBepxHOCTb 
npo^QJiHHO-ro^pHpoBaHiibDC xpy6, Hcnojib3yeMbix b HetJnrenasoBOH npoMbmmcHHocTH npw peMOirre o6ca«HbDc 

KOJ10HH. 

W3BecxHa ycTauoBKa, c noMombio koxodoh upmoifipmccKac Tpy6bi ro^pupyiox, 3axeM noABepraiox 
HopManwaannH TOKawM Bbicoftoft uacTOTbi (TBM), h cMa3Ky Tpy6 ocymecTBJiHiOT A° m nocne ro^pHpoBaHHH 
h, ecjDf ao ro$pHpOBaHMH cMa3Ky Kpyrjibix Tpy6 ocymecranniOT iobccthbimh npneMaMn: caMorcuiHBOM 
cMa3O^H0ro Maxepnana, nHCBManwecioiM pacnbuieimeM wtm noKpbiBHbiMH npoOKaMn, to nocne 
ro<t»pnpoBaHHH cxfaoKy xpy6 ocyruecxansiKyr c nowoiqbJO namm, cmomchhoh b cMa3Ke h npoT«rnBaeMOH Ha 
xpoce. 

Kpowc xoro, cropesmyio cMa3Ky. HaHeceHHyio nepeA ro<l»pHpoBaHHevi h oKanHHy Mexa/uia nocne TBM, raxKe 
cneAycT yAannTb c BHyxpeHHeH noBepxHOCTH Tpy6bi nepeA BxopmrcHOW c*ia3K0H. 

M3BecTHa xaKme ycrraHOBxa fj/in HaHecemm ikhakhx noRpbiBUbix uaxepuanoB Ha BHyrpeinnoio noaepxHocrb 
Tpy6 c noMom^bio nepeMetqaioniwxctt anacxiraHbix npo6oK c MexaHmecKDM npHBOAOM. OHa cocxoht h3 ffpyK 
ajiacTMUHbix npo6oK f OAHa H3 Koxopbix noAHHJKHa. B iipocxpaHCXBO Mcmpy npooKaMH 3amiBaK)T pac^exHoe 
KoraraecxBO noxpbiBHorx) Maxepwajia vl cxaTWM eosnyxoM, no^aBacMbiM toa H36biTO«rabiM jxzBJ\eaBi&A 0,2 - 
0,3 Mil a, nepeMemajox npo6KH no xpyfonpoBOAy. npo6Kn co3AaiOT HeoGxoAHMyio KOHTaKTHyio 
repMexsraHoexb, a hx HapyjKHbiH nHaMCxp BbrtSnpaioT b 3aBwcnM0CTH ot j\anneimsi cmaToro B03Ayxa, 
BR3K0CTH noKpbiBHoro Maxepnana u B03MoaHOCTH ocraaneHMH nocneAHero B BHAe TOHKoro xhakopo ctioh 
Ha BHyrpeHHeH noBepxHocxH xpy6onpoBOAa. 

0;;HaKo TaKwe npo6KM unu waHxeTw Hejib3H Mcnojib30Baxb> b rxxJpMpoBaHHon Tpy6e, Tan KaK Hex KOHxaKxa 
MaHJsexbt co bccm nepHMexpOM xpy6bi. KonxaKx waHKeT h npoAOJibHO-ro$pHpoBaHHOK xpy6bi 6yAex xojibKo 
no BnaAvmaM r\xf»p, a Ha Bbicxynax rxwjip BBHAy ero oxcyxcxBHH c Maiimexaxoi 6yjsyr CKannMBaTbCH oxxoaw 
o6ropeBmero Mexanna n npeAbiAytuen cMaoKH. nooxopHan CMasKa nocne o6pa6oxKM TBU xaKJKe 6yA«x 
3axeKaxb Ha 3xn HenpHMHMaeMbie MaHxexoH y^acxKH. 

3aAa^eH K3o6pexeHJin hbjihcxch noBbimeHHe Kaqecxna cMa3KH c OAHOBpeMeHHOH o^mcxKOtt BHyrpeHHeH 
noBepXHOCXH npoAon bHO-ro^pHpOBaHHOM xpy6bi 3a ctiex o6ecne^eHMH KonxaKXHoro npmieraHnn MaroKex no 
nepimexpy BHyxpeHHew noeepxHocxH o6pa6ax w BaeMoir xpy6bi. 

nocxaBJieHHaH npib AocxHraexcH xeM, *rro MaHxexbi HMeiox iipo$£inHpoBaHHyio c en aA HH aMM vl BwcxynaMH 
nosepXHoexb, HAeHXHHHyK) ceueHHio ROHxaKXHpyiomeH xpy6bi. Ha Bbicxynax uaHmexbi CHa6»eHbi peopauH 
xecTKOcTH, npH 3X0M «ecxK0cxb Marcrcex Ha axxoc y^iacxKax paena hjth 6ojibme jkccxkocxh Manmex Ha 
yxiacxKax hx snaAHH. 

K oHxanxH an noBepxHocxb noABiusHbix n HenoA BHJKHbix Maamex i^eimwHa BtryxpeHHeMy npofyvuuo 
o6pa6axbiBaeMOH xpy6bi no ee nepHMexpy. Tan KaK npo^HJib xpy6bi HMeex cnownyio <fropwy, cocxoHmyio ro 
conpHJKeHHbix ywacxKOB Bbicxynoe h BnaAHH, xo Ann xoro, uxo6bi MaHxeTbt He xepHnn ycxoHWHBocxb npH 
npoABHKeHHH b xpy6e, Ha Maumexax no BbicxynaM BbmonHeHbi pe6pa mecxKocxH, Koxopbie o6ecneiiHBaiox 
paBHOMepHoe nprasaxHe Manmex k xpyoe h HaHecemie CMaaKw paBHOMepHbox cnoeM. 

>KecxK0CXb MaroscT pasmiMHa Ha Bnaffimax h Bbicxynax, xaK KaK cmia xpeHHH c xpyoow Ha Bbicxynax 
6onbnie r ueM Ha BnaAHHax. ripw paBHoii jKecxKocxH A^pwai^m Ha Bbicxynax MaHxex 6yAex oonboie, uxo 
Mo«ex npMBccxH k 3axeKaHWK> pe3HHbi h 6ojiee 6wcxpoMy ee M3Hocy. McnanHeHwe pe6ep wecxKocxw Ha 
Bbicxynax waiimeT ynpoMHHex hx npHHCM cxeneHb aecxKOcra 33bhchx ox Map Kit pe3HH±>i, ee 
an acxHMHOCXH , xo/nnwHbi MaHJKexbi m pa3MepoB npoAonbHo-rxxfepwpoBaHHOH xpy6bi. 

Ha <t»Hr.l H3o6pa>seH o6ojhh bha ycxpoiicxBa; Ha <J>hp.2 noRaaaua b nonepe™oM ceueHHM Majosera c 
npo^)Hn HpoBaHHOH KOHxaKXHOH noBepxHOCXbio, noMen^eHHaH BHyxpb npoAOJibHO-rc4pHpoBaHHOM xpy6w, 
pa3pe3 A- A Ha <J>kt.1. 

ycxpoflcxBO cocxoHX H3 na6opa HenoABHAHbix MaioKex 1 h noAHHJ&HOH MSHsexbi 2 c peGpaMM raecxKOCXH 3, 
pacnonomeHHbix Ha mxoKe ,4 n cKfa3KH 5, Koxopan 3anonHHex npocxpaHCTBO Mtnjjy vcarosexaMH 1 h 2, a 
xajgj&e coAepjKMX KpbiuiKy 6. Koropan cocxomx H3 ocHouaHKH 7 m 8 la 3arnynnai 9 co mxyuepOM 10, 
3aKpenneHHOM Ha Konne npoAonbHO-ro$piipoBaHHOH xpyCbi 11, HMeioiAew BnaAHHbi 12 h Bbicxynbi 13. 

YcxpoftcxBo paooxaex cneAyioiAHM o6pa30M. 

HenoAHHHtHbie KiaHmexbi 1 jkccxko KpennxcH Ha orroKe 4 w bboahtch c xopAa b npoAOJibHo-rtxJipwpoBaHyio 
xpy6y 11, a Maajxexa 2 HacajsnBaexcH Ha ixixok 4 c bcomo >KHOCXbJO nepewemeHUH no nrroKy . ripocxpaHCXBO 
Me«AY 3THMH MajHLHFLexaMM 3anoTiH«excH CMa30HHb«u cocxaaoM 5. Co6paHHbie Ha uixoKe MaHmexbi 
npoABMraxyr BHyxpb xpy6w» 3axeM c xopua xpy6bi 11 onesaiox w Kpennx ocHOBaram 7h8h 3ar > /iyrnKy 9 co 



mrynepoM 10 pa3i>eMHOH Rpbranac 6. Tlocne MOHraata ycrpoHCTBa Ha Tpy6e 11 iepc3 nrryijep 10 noflaercH 
/jaaneHHe B03;jyxa, nop, n,eHCTBneM KOTOporo npoMcxonMT npoflBHfflCime BHyrpn Tpy€bi Mamser 1 a 2 co 

mTOKOM 4 H CMa3K0fi 5 MZMffy HMMM. IlpM 3T0M Ha6op HenOflBHiKHblX MHHiKCT 1 CHMMaeT c BHyrpeHHeH 
nosepxHocrrM npo^onbHO-rxMjipwpoBaHHOit xpy6k>i 11 crapyio cMa3Ky. OKajmHy, a noABHHHa« Mamsera 2 no« 
^eftcTBHew naaneHHH cjo3^yxa cK0Jib3irr no urroKy. CMaana 5 BbmaBJiKBaercH b 3a3op Mem^y MaHJKerofi m 
npo^wnew BHyrpeHHeM noBepxHocm rpy6bi 11 m HaHOCHTCH Ha 3ry noBepxHOCTb. 

Ilpw Bbixone to Tpy6bi 11 na6opa Hawser 1 w 2 npoH3BonjrrcH onuiioMCHKe nonami B03^yxa nepe3 nrryuep 10 
h flewoHTaK pa3-beMH0d KpbimKii 6. 

Tax KaK MaHTKCTbt 1 h 2 HMeiOT 4>opMy npo$roifl Hapy^mon KonraKTHoft noBepxHOCTH, K^eHTH^myio (J>opMe 

BHyTpCHHCft nOBCpXHOCTH npOH0nbH0-rX>$pnpOBaHH0H Tpy6bl 11, TO BHyTpeHHHH nOBCpXHOCTb Tpy6w 

paHHOMepHo oHMmaeTCH Hpnn ^RHWHMM M MauseTaMH 1, to ecTb nepea HaneceHHeM cwa3KH hoboh crap an 
CMa3Ka y^arae-rctt. a b 3a30p uiempy MaHJserofi 2 h BHyTpeHHeft noeepXHOCTbio xpy6bi 11 BbmaBJTHBaercH 
cMa3KBu KOTopan paBKOMcpHo HaHocHTCH no BHyrpeHHew noBepxHocm no Bcew n/iMHe Tpy6bi. B Kam^oM 
xnnopa3Mepe oCca^Hbix rpy6 n/in OTAeJibaoft ToniuHHbi npuMeHHercH ruiacTbipb, n/noia nepHMerpa 
HapyxHofl noBepxHocni Koroporo HecKonbKo 6ojibine jyiHHbi BHyTpeHHeft noBepxHocTH oocaflHofi Tpy6bi b 
HHTcpBa/ic peMOHTa. A Tan KaK n/nma nepwMe-rpa nrm KajKfloft TontnHHbi ctchkh cboh, to h BHyTpeHHHH 
npo$nnb nnacTbipn flnH KauK/joH TOjmniHbi ctchkh o6canHoft xpybw paajnroeH m cooTBeTCTBeHHO 
Heo6xon^cMo csoe ycrpOKCTBO. 

3aBKCHMocxb pa3MepoB MaroKerbt ot THnopa3MepoB ro^pHpoBaHHbix Tpy6 CBenena b Tafinnuy. 

npen/iaraexcoe ycrpoMcreo mojkct 6btTb Hcnojib30BaHO npw mroToaneH™ nnacxbipeM, npwMCHHeMbix jyin 
BOCCTaHOBJieHHH pepMeTHHHocxis oocaflKbix KOJiOHH niiaMeTpOM 140, 146, 168 mm h njjynoc pa3wepoB. 

CnenyeT HMerb BHH^y, wro b 3aHHcwMocTH ot TBepAocxH pe3HHbi n^awerp non^BUKHOH MaH«eTbi nojiHieH 
6biTb paBHbiM ^HaMCTpy HenoBWKHbix waHxer (npH MacnooeroocTOHKOH peoraie cpejnieft TBepjjocni) hjih 
MeHbine hx fluaMerpa (npn Macjio6eH30CTOHKOH peoime noBbmieHHOH TBepnocru). llocjiejniee ycnoBHe y^reHo 
B flayx nocnemrax rpa4>ax xaojinnbi. 

Mcnanb30BaKwe raoopercHMH noasojiHT noBbicwrb Ka^ecrBO hsihccchkh cm33kh Ha BHyrpeHHioio 
noeepxHocTb npo^QnbHo-ro^pwpoBaHHbix Tpy6 h 3Hawrc/ibHO coKpaTMTb TexHOJionwLecKyio onepanjno no 
no^roroBKe Tpy6bi k ucnojifc>30BaHHio b cKBa»MHe. 

TaxaH MamKcxa MOxeT 6biTb npuMCHena TaiUKe npw o6pa6o-rKe npoAOJibHO-ro^pHpoBaHHbix Tpy6 r b 
paajiHTObix ycTpoHCTBax, rpp ohh ncnojib3yK)TCH. 



-A. 



Claims [(Dopuyna H3o6pereHiiH|: 



yCTPOMCTBO flJlfl HAHECEHMH CMA3KM HA BHYTPEHHIOIO nOBEPXHOCTB 
nPOflOJIbHO-rOOPMPOBAHHOM TPYEbl, co;;ep*ainee MexaHHMecKuA npwBOfl. uitok c Ha6opoM 
anacnwHba KOHraKTripyron^rex no nepranerpy c BHyTpeHHen noBepxHOcrwo Tpy6« MaroKer, 
pacnonomeHHbni Me&py MaHmeraMM cMa3omibLw cocras h 3anopnbrw y3en. oT/nttiaiomeecH tcm, wo 
MaHHCTbi hmciot KAeHTH*myjo cenerano npoAOJibHo-ro^pupoBaHHoA Tpy6bi npo^ranprpoBaHHyio no cc 
BnaflKHaM h BbicrynaM noBepxHocTb, npM stom ManmeTbi Ha Bbicrynax CHa6jKeHw pedpaMM wecTKOCTM, a 
mecTKOCTb Mawser Ha sthx yuacTKax paBHa hjim 6anwne mecTKOCTH Manmer aa yuacTKax hx HnaflKH. 



D rawing (s) |MepTexii|: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 11, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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